Progress in Computers and Learning 2, Issue 1 (2025) 40-48

Progress in Computers and

Learning
KARYA ILHAM Journal homepage: ,
PUBLISHING https://karyailham.com.my/index.php/picl PROGRESS IN
CONNECTING NINDS, BRIDGING I0EAS, INSPIRING READERS ISSN: 3083-8894 galgl’wllxﬁl;‘?us

Need Analysis for Developing a Problem-Based Learning E-Module in
Mathematics with Integrated Global Citizenship Education

Vimala Devi Subramaniam?, Murugan Rajoo?"

1 Department of Mathematics, Faculty of Science and Mathematics, Universiti Pendidikan Sultan Idris, 35900 Tanjung Malim, Malaysia

ARTICLE INFO ABSTRACT
Article history: Global Citizenship Education is a framework designed to cultivate responsible citizens
Received 3 November 2024 who respect values such as justice and equality, ultimately contributing to a more

Received in revised form 24 November 2024 peaceful and sustainable world. By exposing primary school students to global issues,

Accepted 15 December 2024 they can better understand critical challenges, particularly the eradication of global

Available online 31 January 2025 . .
poverty, climate change, and peace, which can help them become more engaged
global citizens. However, aspects of Global Citizenship Education are often overlooked
in primary mathematics education. This study aims to evaluate mathematics teachers'
perceptions of implementing a problem-based learning e-module that incorporates
Global Citizenship Education into the topic of Data Handling. Additionally, it seeks to
gauge the respondents’ agreement on integrating Global Citizenship Education (GCED)
into the mathematics teaching and learning process. An online questionnaire (Google
Form) was administered to 52 primary school mathematics teachers from the state of
Negeri Sembilan. The findings indicate that 40% of the respondents were unfamiliar
with Global Citizenship Education, and 70% had never incorporated it into their
mathematics teaching. Nevertheless, 80% of the teachers agreed that integrating
Global Citizenship Education themes into mathematics classrooms would enhance
students’ global awareness and motivate them to learn mathematics. Furthermore,

Keywords: the study found that the Problem-Based Learning approach allows students to acquire
Problem-Based Learning; Global new knowledge about real-world mathematical problems. In conclusion, there is a
Citizenship Education; global awareness;  clear need to develop a problem-based learning e-module in mathematics that
mathematics integrates Global Citizenship Education.

1. Introduction

Mathematics is a subject with considerable relevance to real-world applications and is utilized
across various fields. Problem-solving has historically been a fundamental aspect of mathematical
education [1]. At the conclusion of each topic, students are tasked with addressing word problems
that require them to apply the concepts they have learned, thus facilitating the connection between
theoretical knowledge and practical scenarios. Specifically, students must solve one or more
guestions presented in a word problem by implementing appropriate mathematical operations on
the provided numerical information [2]. Recognizing the significance of problem-solving skills in
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navigating real-world uncertainties [3], it is essential to expose students to non-routine word
problems to further develop these abilities [4]. Moreover, effective mathematics learning
necessitates active student participation in the construction of new knowledge, which can foster a
creative environment and enhance the overall quality of teaching. The knowledge acquired
empowers students to consider their potential contributions to societal improvement [5].
Mathematics is applicable in numerous fields [6]; however, traditional mathematics education often
prioritizes procedural methods over fostering critical thinking. This emphasis can hinder students’
ability to relate mathematical concepts to real-world situations [7,8]. Consequently, the teaching and
learning of mathematics should embrace a student-centered approach that encourages knowledge
construction and cultivates mathematical thinking. Such an approach is rooted in constructivism and
aligns with various learning methodologies, including problem-based learning (PBL) [8,9]. PBL is an
instructional strategy that motivates students to apply theoretical concepts in practical contexts,
facilitating the development of knowledge and skills through engagement with complex, real-world
problems [10].

In the context of globalization, educational systems in various countries are adapting to reflect
social and cultural diversity [11]. As a result, the role of education in the 21st century has expanded
to include the promotion of peace, human rights, the celebration of diversity, sustainable
development, and equality. Additionally, pressing global challenges—such as pandemics, climate
change, and poverty—require educators to find effective ways to equip learners with the necessary
skills to confront these issues. Consequently, Global Citizenship Education (GCED) has become
increasingly vital in nurturing a sense of shared humanity [12].

Global Citizenship Education (GCED) is a form of civic education that highlights the political,
economic, social, and cultural interconnectedness among individuals and communities, spanning
local, national, and global dimensions [13]. It embodies a collective sense of shared humanity and
fosters connections to a wider community. The global aspect of citizenship education has garnered
increased attention concerning its implications for policy-making, curriculum design, teaching
methodologies, and learning outcomes. This growing interest in GCED is largely attributed to its
relevance in a globalized context, where it plays a critical role in shaping educational practices and
informing policy [14,15]. As a result, this interconnectedness introduces new transnational concepts
that deepen our understanding of global issues and challenges. Although a definitive definition of
global citizenship education remains elusive, its significance and influence continue to rise within
communities. The effects of globalization can be observed in individuals and places worldwide today
[16].

The COVID-19 pandemic highlighted the increasing connectivity among diverse global
communities facilitated by digital technologies and networks. Fostering a sense of belonging to a
larger community and a shared humanity has been a strategic priority for UNESCO's education sector
programs [13]. Furthermore, the pandemic revealed that the future of education can no longer be
regarded as stable, as the assumption of continuous learning has been challenged. As uncertainty
became the new norm, it became necessary to adapt the existing curriculum to reflect this evolving
reality [17].

Global Citizenship can be categorized into eight areas: political, moral, economic, cultural, social,
critical, environmental, and spiritual global citizenship [18]. Each of these categories is based on
varying theories and interpretations of the concept of global citizenship. In the context of the civic
imperative, Global Citizenship Education (GCED) prepares future citizens to actively engage and
contribute to their communities at multiple levels, ranging from local to global [19].
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The International Students Assessment (PISA) program describes global competence as a
multifaceted skill set that includes cognitive, socio-emotional, and behavioural knowledge and
abilities [20]. The Organization for Economic Cooperation and Development (OCED) identifies four
fundamental aspects of global competence: the ability to understand local, global, and intercultural
issues; the appreciation of varied perspectives and worldviews; the capacity for open, respectful, and
effective interactions; and the commitment to actions that promote collective well-being and
sustainable development. To assess these dimensions globally, the PISA Cognitive Test for Global
Understanding was created. In conjunction with UNESCO's learning objectives, this assessment
underscores the importance of global competence as a crucial capability for learners to exhibit their
knowledge, skills, and attributes related to Global Citizenship Education (GCED) [21].

The increasing recognition of global citizenship education has heightened the focus on
incorporating a global perspective into citizenship education, impacting policies, curricula, teaching,
and learning methodologies. Rather than being treated as an isolated subject, Global Citizenship
Education emphasizes the principles of global citizenship and seeks to be transformative by
cultivating the knowledge, skills, values, and attitudes essential for students to actively participate in
creating a more inclusive, equitable, and peaceful world [13]. Its implementation can take place
within existing subjects or through co-curricular activities, with the approach largely determined by
the teacher's creativity. An effective communication strategy can play a crucial role in spreading the
components of citizenship education among students, thereby facilitating their learning experience
indirectly [22].

Education is essential for boosting a community's ability to achieve sustainability [23,24]. By
fostering global citizenship in students, educational frameworks equip them with the knowledge to
address critical issues like climate change, social justice, dependency, health, well-being, and
biodiversity. This involvement allows students to establish significant connections with the
contemporary challenges facing our world [25,26].

Teaching global citizenship education should utilize an integrated curriculum model that
prioritizes concepts over a strictly topic-based approach. When curriculum guidelines are organized
into discipline-specific lists, it is crucial to support the synthesis of these elements in a way that is
conceptually meaningful, fostering the authentic knowledge required for developing global citizens
[27,28]. An integrated curriculum enhances students' comprehension of the connections between
various disciplines, providing them with more meaningful learning experiences. As students
recognize the relevance of the lessons, they are motivated to engage in higher-order thinking skills,
enabling them to construct knowledge rather than simply memorize information [29].

Incorporating global citizenship education into primary school curricula through core subjects like
mathematics provides an effective platform for students to investigate both local and global issues,
promoting meaningful self-reflection. Mathematics acts as an essential tool for improving global
awareness and communication by structuring information and fostering critical thinking skills [30].
The field of mathematics education recognizes the need for an approach that addresses global
challenges. By implementing a global citizenship education framework in conjunction with Problem-
Based Learning, educators create a real-world context that captivates students' curiosity,
encouraging them to apply mathematical concepts to identify patterns and gain insights into the
world around them. Besides that, the pandemic era, urged that teaching and learning may remain as
online learning or by hybrid in the future [31]. Hence, this e-module with integrated Global
Citizenship Education could be a reference for primary school mathematics teachers in future.

Education is an important field in determining the quality of a nation. Based on the previous
studies, problem-solving skills among primary school students is still at the basic levels in
mathematics education. Besides, by promoting and teaching about global citizenships it will enhance
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to develop a base of global knowledge and skills among students. The findings of this study expected
to assists the Malaysian Ministry of Education in determining the effects of mobile learning on global
citizenship awareness among primary school students besides enhancing students’ motivation
towards learning mathematics.

2. Methodology
2.1 Study Design

This research will adopt a quasi-experimental design, which is recognized for its inferential
capabilities. Leading experts in the field contend that this design is most suitable for assessing the
effectiveness of interventions in real-world settings [32]. A research design encompasses the
comprehensive strategy chosen to cohesively and logically integrate various components of the
study, ensuring that the research problem is effectively addressed. It acts as a framework for data
collection, measurement, and statistical analysis [33]. Specifically, this study will employ the design
and development research (DDR) approach outlined by Richey and Klein [34]. According to Richey
and Klein [34], this research design involves “the systematic study of design, development, and
evaluation processes aimed at establishing an empirical foundation for creating instructional and
non-instructional products.” Saedah et al., [35] further characterize DDR as “a research approach that
can yield reliable and applicable information for practitioners in instructional technology and
curriculum development.” Additionally, the DDR approach comprises three stages: the need analysis
stage, the design and development stage, and the assessment stage. It is essential to note that each
stage utilizes different methods for sample selection, instrument application, and data analysis. This
study concentrated specifically on the need analysis stage, which aims to gather data regarding the
necessity for module development, particularly from the teachers' perspective.

2.2 Population and Study Sample

The study focuses on primary school mathematics teachers in Negeri Sembilan, Malaysia. A
random sampling method was utilized to distribute an online survey questionnaire to all national
primary school mathematics teachers across the state via their respective schools. The survey
engaged 52 mathematics teachers. The primary aim of this need analysis is to collect feedback from
these teachers regarding the effectiveness of Problem-Based Learning (PBL) in improving problem-
solving skills among primary school students. Additionally, it seeks to evaluate the incorporation of
Global Citizenship Education (GCED) within mathematics education to enhance students' awareness
of global issues

2.3 Instrument

The need analysis for this study utilized an online questionnaire created through Google Forms
to effectively reach the target audience. This method aimed to evaluate mathematics teachers'
perceptions of implementing a problem-based learning e-module that integrates Global Citizenship
Education (GCED) on the subject of Data Handling. Furthermore, it assessed the respondents' views
on the inclusion of GCED in the mathematics teaching and learning process. This approach presented
several benefits compared to traditional paper surveys, such as being environmentally friendly and
paperless, saving time and costs, ensuring accurate collection of responses, and offering practical
insights.
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2.3.1 Validity and reliability instrument

To guarantee the authenticity of the results, it is essential for researchers to evaluate the validity
and reliability of the instruments before they are utilized. In this study, experts in primary school
education, mathematics education, and language studies conducted assessments of both content
and language validation. These forms of validity can be categorized as rational validity since they are
based on reasoned inferences about the task conditions designed to assess the targeted abilities, or
through logical analysis [36].

A pilot study was undertaken to evaluate the reliability of the instrument and to improve the
guestionnaire items. This study involved 32 primary school teachers and focused on examining the
reliability of the closed-item questionnaire, which employed a 5-point Likert scale. Table 1 below
shows that the reliability coefficient, represented by Cronbach's alpha, exceeded 0.7 for all items,
suggesting that the questionnaire exhibits strong reliability.

Table 1
Cronbach alpha value of the need analysis instrument
Cronbach No.
No Elements of
Alpha value
Iltems
1 Perception of Implementing a Problem-Based Learning (PBL) e-Module in 0.825 10
Mathematics
2 Perception of Integrating Global Citizenship Education (GCED) in the 0.874 9

teaching and learning process in Mathematics Classroom

3. Results and Discussion

According to the need analysis, a total of fifty-two teachers participated in the Need Analysis
Questionnaire. Of these respondents, 21% identified as male, while 79% identified as female. The
teachers shared their views on two primary aspects: i) the application of a Problem-Based Learning
(PBL) e-module in Mathematics, and ii) the incorporation of Global Citizenship Education (GCED)
within the teaching and learning processes of the mathematics classroom.

In this analysis, GCED is incorporated into an e-module centered on Data Handling, aiming to raise
awareness of pressing global issues like pandemics, climate change, and poverty within the context
of mathematics education.

The collected data were analyzed descriptively to derive percentage values, mean values, and
standard deviations. Table 2 presents the interpretations of mean values, adapted from Ref. [37].

Table 2

Interpretation of the mean value
Mean Value Interpretation
1.00-2.33 Low
2.34-3.67 Medium
3.68-5.00 High

3.1 Teachers Perception of Implementing a Problem-Based Learning (PBL) e-Module in Mathematics
Prior to the development of the Problem-Based Learning (PBL) e-module, it is crucial to

comprehend teachers' views on the integration of the PBL e-module with Global Citizenship
Education in mathematics instruction. The findings of the analysis, including the average percentage,
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mean value, and standard deviation, are summarized in Table 3 based on the data collected from the
questionnaire.

Table 3
Teachers’ perception of Implementing a Problem-Based Learning (PBL) e-Module in Mathematics
Disagree Agree Standard
No ltems (%) (%) Mean Deviation
1 PBL in learning mathematics is able to enhance 9.6 90.4 3.73 0.940
problem-solving skills among students.
2 Students can generate new knowledge of real- 9.6 90.4 3.73 1.005

world problems in mathematics classrooms through
the PBL approach.

3 The Problem-Based Learning approach enables 9.6 90.4 3.73 0.931
students to apply the knowledge on the topic of
Data Handling better.

4 Students can visualize mathematical problems and 9.6 90.4 3.71 0.936
be efficient logical-thinker in Problem-Based
Learning Classroom.

5 The PBL approach motivates students to learn 9.6 90.4 3.71 0.936
mathematics.

6 Lack of interactive materials with integrated PBL. 3.8 96.2 3.83 0.944

7 e-Modules enable students to explore learning 0 100 3.98 0.828
through an interactive method.

8 e-Modules are able to minimize students’ 0 100 3.96 0.839
dependencies towards teachers.

9 e-Modules provides an alternative method of 0 100 4.06 0.850
learning for students with an absenteeism problem

10 Using e-Modules in mathematics could improve the 0 100 406 0.850
learning outcomes of learners.
Average 5.18 94.82 3.85 0.906

Note: the term “disagree” combines “strongly disagree” and “disagree”, while “agree” consists of “Moderately
agree’, “agree”, and ‘Strongly agree”

Table 3 illustrates the data interpretation, revealing a mean value of 3.85 and a standard
deviation of 0.906. This indicates a significant level of concern regarding the issue. Consequently, it
can be inferred that most primary school teachers believe that employing a Problem-based Learning
e-Module in mathematics classrooms positively impacts students by improving their mathematical
learning skills. Furthermore, the highest mean scores were associated with aspects of e-Modules that
offer alternative learning approaches for students dealing with absenteeism and the use of e-
Modules in mathematics to enhance academic performance (M=4.06, SD=0.850).

Utilizing Problem-Based Learning (PBL) e-modules in mathematics classes allows students to
interact with real-world scenarios while gaining new insights. Through the use of these e-modules,
learners can engage actively in their educational experience.

3.2. Teachers’ Perceptions of Integrating Global Citizenship Education (GCED) in the Teaching and
Learning process in Mathematics Classroom.

This section explores primary school mathematics teachers' views on the importance of
incorporating Global Citizenship Education (GCED) into the mathematics teaching and learning
process.
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Table 4 presents a summary of the average percentage, mean value, and standard deviation
obtained from the questionnaire data analysis. The findings reveal a strong consensus among
teachers, reflected in an average mean value of 3.87 and a standard deviation of 0.902. This indicates
that primary school mathematics teachers are significantly in favor of incorporating Global
Citizenship Education into the mathematics curriculum.

Table 4
Teachers’ perception of Integrating GCED in Mathematics classroom
Disagree  Agree Standard
N It M
° ems (%) (%) ean Deviation
1 It is essential to educate students about 9.6 90.4 3.73 0.940
Global Citizenship Education (GCED) since
elementary school.
2 Using GCED themes in the learning processis 9.6 90.4 3.73 1.005
essential for the students.
3 Integrating GCED themes in mathematics 9.6 90.4 3.73 0.931

classrooms will enhance students’ awareness
of global issues.

4 Integrating GCED themes in mathematics 9.6 90.4 3.71 0.936
classrooms will be more interesting for the
students to learn.

5 Students who know GCED can support their 9.6 90.4 3.83 0.944
understanding during the teaching and
learning process.

6 Students can understand the concept of Data 1.9 98.1 3.98 0.828
Handling when relating it to real-world
situations.

7 Students can relate the lessons to daily life 0 100 3.96 0.839

situations if GCED themes are integrated into
the teaching and learning process of Data

Handling.

8 Students can relate the concept to real-world 0 100 4.06 0.850
situations.

9 Integrating GCED in the learning process will 0 100 4.06 0.850
help to solve environmental problems.
Average 5.54 94.46  3.87 0.902

Note: the term “disagree” combines “strongly disagree” and “disagree”, while “agree” consists of

) u

“Moderately agree’, “agree”, and ‘Strongly agree”

The teachers believed that students could connect the lessons to daily life situations if GCED
themes were integrated into the teaching and learning process of the topic Data Handling (M=3.96,
SD=0.839). Additionally, the educators emphasized the importance of introducing Global Citizenship
Education (GCED) to students as early as elementary school (M=3.73, SD= 0.940).

Aligned with the perspectives of teachers, the Problem-Based Learning e-Module with Integrated
Global Citizenship Education has the potential to enhance students' understanding of mathematical
concepts while also increasing their awareness of global issues. Furthermore, the integration of
technology in teaching and learning enables students to engage actively in the learning process by
relating lessons to real-world situations.
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4. Conclusions

In addition to incorporating technology into the teaching and learning process, it is essential to
emphasize elements of global citizenship education within core subjects such as mathematics. This
approach can empower students to shape a better future and become responsible global citizens. An
integrated curriculum fosters an understanding of the interconnectedness among disciplines,
providing students with profoundly meaningful learning experiences. Therefore, there is a pressing
need to develop this Problem-Based e-module with Integrated Global Citizenship Education at the
primary school level.
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